The control of calcium current reactivation by catecholamines and acetylcholine in single guinea-pig ventricular myocytes.
The time course of reactivation of the calcium current in isolated single cardiac cells is complex. The rising phase is sigmoid and there is an overshoot. Catecholamines increase the initial rate of reactivation but reduce or abolish the overshoot. This combination of effects results in a 'crossover', so that the net effect of adrenaline depends on the pulse interval used. Acetylcholine not only reduces the current amplitude, it also substantially slows recovery. At short intervals the effect of acetylcholine is therefore very large. Agents that increase intracellular cyclic AMP levels affect the amplitude of the current but do not have a large effect on the reactivation time course. It is suggested that the autonomic transmitters exert their effects by controlling the local calcium concentration near the inner surface of the channels. This is supported by the fact that there are natural variations in reactivation time course between different cells and that these are correlated with their calcium loading, as judged by other electrophysiological criteria, such as the speed of calcium current inactivation and the presence of the calcium-dependent slow inward current.